Investigating the Fluorescence Quenching of Doxorubicin in Folic Acid Solutions and its Relation to Ligand-Targeted Nanocarriers.
Folic acid (FA) is one of the most utilized moieties in active (ligand) drug delivery. The folate receptor is widely expressed on the surface of several cell lines and tumors; including ovarian, brain, kidney, breast, and lung cancers. During our previous experiments with Doxorubicin (Dox) encapsulated in folate-targeted micelles, we found that flow cytometry underestimated the amount of drug that accu- mulates inside cells. We attributed this effect to the quenching of Dox by FA and herein investigate this phenomenon in an attempt to obtain a correction factor that could be applied to the fluorescence of Dox in the presence of FA. Initially, we examine the effect of pH on the fluorescence spectra of FA, Dox, equimolar solutions of FA and Dox in water, HCI (0.1 M), and NaOH (0.1 M) solutions. We then measure the effect of the gradual increase of FA concentration on the fluorescence intensity of Dox in phosphate-buffered saline (PBS) solutions (pH of 7.4). Using the Stern-Volmer equation, we estimate the association constant of FA-Dox to be K(SV) = 1.5 x 10(4) M(-1). Such an association constant indicates that at the concentrations of FA used in targeted drug delivery systems, a significant concentration of Dox exists as FA-Dox complexes with a quenched fluorescence. Therefore, we conclude that when Dox is used in FA-active drug delivery systems, a correction factor is needed to predict the correct fluorescence intensity of agent in vitro and in vivo.